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(57) Abstract: 

PURPOSE: To recover image density in the early stages 
by resetting toner end display and an image forming 
processing-unfeasible state set when the remaining 
quantity of toner is insufficient in accordance with the 
density of a patch image formed with supplied toner. 

CONSTITUTION: When the ratio of a density detection 
signal for the toner image of a reference density of 
reference density plate on a photoreceptor drum to a 
toner density detection signal for the surface part of the 
photoreceptor drum is larger than a specified reference 
value, a control part 48 turns on toner supply clutches 
49 and 50, thereby a toner supply roller is rotated for a 
specified time so as to supply the toner to a developing 
part. When the ratio of the density detection signal 
calculated again after supply is larger than the reference 
value, the control part 48 performs a toner near end 
display and the image forming processing is set to the 
unfeasible state. Furthermore, toner supply action is 
continuously performed plural times so as to 
discriminate whether or not the ratio of the density 
detection signal is equal to or larger than the reference 
value. When it is not equal to or larger than the 
reference value, the toner end display and the image 
forming processing action unfeasible state are reset. 
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m&m+<*-ss* 2 8. #mmi-*-zs* 2 9 , fttm &<7)®smti*i:Z3i$&z~rzbtz%&<7>x\ mm 

3 osriiiSLT hi— *&mn±y*3 2sKmt>ti&. mzw^-tzvs gnmtfmT-tz. jEft&WRtt* 
[0034] hi—ms.^y j i3 2i)^<7)hi—mmm. ^rti> hi--i?w&zixtz^. zomin&tLx 

mm^li. A/D^iSH4 7{;J:0A/D^$iXT$ll i£. Vsg=4. 0±0. 2 Vg^^jrf COKftU ^ 

W&4 8lZA-t>Zix. 9mS4 8imftfthyJ* 1 4± mittt^V^h^-^ti^-^iV s g = 3ViilTtCiST 

^ffimigjg^i 3<r>m$mm<^hi—mzm-iA/D 30 Ltu^a. ±isvs P /vsg^<iictj<t 

H 5 A 1 4 ±OgJ|^gj£?> h i—&<7>mikX'J \s—~i 2 E F X 0 i> V 4>tiS i i: 0 . h 7"-#*f 

4CJ: vvmtm&ztix hi—immL*c^im&ft ^tit^ztt^^-r. &mt lx nst*^® 

^-r-i»A / /D^mf§4 7*^i0h^-igS^»fi^V {^JjB&3tMt^>'J-tey him%*>ti%^z. ttz&z. 

s g<7)it TVs p/V sgj £#JR«»2 5. 2 6»: -C-CT. «»9»4 8^. ^«#tt<7)«0 h ^-* 5 «|s& 

**->T^ovsp/Vsg€:Sr^S^ffiREF. «i ?^;t Sr03*Jil^4t^LA:^tcJ: OA- 3 

(f 10%O@i:ltK-r^. -HU-^1 0 ltCctoTfg^L^^tli. Vsgco 

[0035] $iJffl)SP4 8ii. 2 6 tC^LT V s P ffiT^tC^-T-S^ia ( a ) 2rH^c J: oTfJffi LTii 

/vs gtfmmmREF£*)i;$<%^Kmzhi— m ±!ev SP /vs gt^ft^sm«iREF<7)<i^ 

7 vf 4 9 J * h 4 0 ^ 40 m-r%J:diz%:-*X^&. *>^tc. ISOC^tttcStr* 

a5 3 9^A>3g{£SB2 6^h^- ifc, $0 *-ri»^^5:^mfi$-i#^>fL-5a^^{c:^L.. ^ 

®S64 8iis«gp2 5tsuv s p/vs gtmmm mtmtf&^iit'zo&ffflimKX'Zz. ttz. mam 

REF£*)*£<% : -,t 1 Btnz&hi—mte?? yi'5 0 izmtXi>. 07^-f.fc 3 KB ttt«*«»^6. C 

Sr^^$*Th^— Ml^n-74 6$— SftlSKttBr^ itt^L. ^tt^RIUTJi. E8K5crJ: 3t=. «^ 

g?2 5^h^_2 r tgj§$^. a«»4 8Ttt. CiOJ: 0. h^-<ommc^-r^»^IS]$r 

Vs p/Vs g<7)<S£g>J9iflU CWS*tREF M-fi.Ci:tC«t 0. ±IB»J-fey h^CISS^Vs p 

iOt^^V-^(CJih^--TxyH^ff H *LX 50 /Vs gOfStcMt-^^ia ( a ) SrSllvC. h^-O^ 



11 

ttldEtfclHr-y hStftisWJ-t? hO*rM££fir 
5 XotztoX^Z,. 

[0037] hi— <7>m&izm?-$>titffl?>z>i>*t.&iiL&T 

[00 38] *Jt»g?4 8iiV>f ?03yta-^Jffll^ 

^i o ia»4>*>ni««:R9&*, fiB^r*ai^fl8t«a 

TV**. M»»4 8ttJ««*--*5 2fclBMLT 

I^it-^ 5 2 (3 J: 9 5!®^ 2 6<08BSo-9 3 

5. JX#SS3 6&i/^{£n-7 3 7r[HlS£$-£. 

«S2 5©tWF84 1. 4 2fto < lfn-74 3Sr@IS 

[0039] 3*3Stt09ttfeLL<o J: p $raWfC&4*»6 . 
ffil&S 4 8 <?Mft Sr¥f 7n-f+-hKJ:-jT^ 

T. »fc»3 9. 45rtJ)bt-*l<^t< 

Vs p/V s gi«** <^T< 4. «I»S4 8 
II ^T77-S3tVsp/Vsg tf±3S3£»tiLR E F 

<t ot^s «^-5eoa3WKLhTaa^v s o «t O'hs < 

:ti:j:oT#ht-^3 9, 4 545£>^-xt 

V s P /V s g #±ie£3HlR E F i ►) 
iWtfiLtCflB&OV sOJ: <&ot ht--7x 
^K(c&ofc«*(c& £h^-*ffl£SB3 9. 4 5»t: 

7"S4fc::fc«rVC N ht--7l>Ki3t-*7>^(0 
htttf£2»ff*>5 0tfciaJ:K:«rofc*>5A»&fflBlf 

6. &I&04 8UU ht-_7x>K{|at-^7>^ 

v 7" S 7 T7 5 ^ F m 2 £ 0 tc U * y h t TSf^^SP 
5 1 co^gltch^— -7xy K<Of^£firir£-C§£ 
-f£. $\W&48Tt±. h-f- -rx^Hftalf-*^ 
-7 v vm.it 5 0 Kit Ltc^iz h i— iy H izpl 

m2£ lt-b-y hU Xf-/7S6T'ht-xyKa* 

5 l^^gflch^-x^Ktfoa^rtT^XJg^iW^ 



(7) #§SH*8- i 5 27 5 1 

1 2 

*{^lc(ih^-«3tSrffi5^r<-Ct 5 Otfc^T^Jrff 
#T'£ 5 1 ft£Uitf>iS2££fr 5lt 

[0040] A— 5 1 OSt^sCD h 7— 
XV KI^^^T d cog^c7)maS^ 3f7 £ -£T # 
X-fcBWtT h*— I- 'J v : Se>immz£ *)h1— 

zmth. *<7x&*'*- : $:mtxmM£*>$it&. 

[0 04 1] 4fc. $i)ffllSP4 8{i^.7 1 yrS8-CK7'X 

io ctLtz (xit^m^mm^y^iixij^^y^ti 

tz) *»SA»£WBIiU A^-H><fflfrtlxmit>tLtl <x 
liWmfr^Mtf*? ZtiXfi*h*i<'Zi\tz) m^izit 
S10T77/FmL Fm2#l(C-te 
•yhZtlX^&fi^frZm^Z. 
[0042] fflffl%l48X'lZ. 77/Fml. Fm2A { 
1 K-fc / h $ii-CV^ifxf--y7*S 1 1 Tv\*- 
n-KU-^l 0 l*>^h^-0*ftttil#g$rflX>5-& 

(a) Sr^Wt^v-Tl (a) ^^tS. *-fV 
20 -Tl (a) X-r-yri 3T\ -e<7)? 

-f-7-Tl (a) £-tr-y hLTftBS£i*\ Xf v7Sl 
4X'ht-^?77f4 9 > 50^Hht-xyK 

&^b-t— ztitm&fiz. mm*:-? 

5 2. 53<Do^hi— xyKXIUt- ^.TxyHi3 

[0043] mn^48Xl±. S-J— ^ftttlCJCtT^ 
MWht-x^Ht^^^Vsp/Vsg (X 
n-SSfjOV sp/Vsg) (7)ilV s OtCffitfcBflBIfc: 

Lxznh ■)•-& t h -r-ffl&mco v -r-n 

40 iZ «t ^ -f 7-T1 ( a ) ^tt^-T^^ ^fS^'^-f 

[0044] <J:C, $!JffllgP48l2X-f yTS 1 5T^-f 
7-T1 («) l*T-v7LWgfr*m^ ?4 

T-Tl (a) *^-f ATy7*L^^tC(2X-r yTS 
1 6T-hi— ?t£:?7-y-?-€-*7$-eTh-*-- ^atiO 

±Zi£Xmm*&±$itZ. <Zlz. ®W&481±Xt 

•yys i 7xhi—mmmi)v-^->zwimm^jLx 
50 umsi48\t. m2izt5^xmmLtij:oiz. %mi 5 



1 3 

ZgJUZitxytMl 52io ( 5 7-l 6. 2 0. 2 1 
fcft »T»#*«£ ^£Pa^|fi]^-A^^ a 

tth'7A14(c£mig«^ 30®t*£S#3££-tf\ * 
<7)S?^S^S:fe3S®gS2 5X{iHS^2 6Ki OSI® 

2tz&JS$itXZ<Z>b1— igJg-t>1f3 2A^^h 
i— igg&jaHI-^lc J: 0 v s p/v s g £3c#>6 <: v> o 
§s&#*-?g&lH] nff 5 «! t X-m&\s\ft<?>V s p n/V s g 

«1 3«0hi— ^(i^^^SiS^ffl^-^28. # 
|gfft-y>2 9. #Stm3 0S:ili§l/Chi— MS 
-fcyi-3 2^i*4>rift. 

[ 0 0 4 5 ] JKIC, #1^4 8liXf77S 1 8T' 
n 

£ (V s p n/V sen) /n =V s 
n = l 

ZhmmZ'ifiX V s p/V s g<W^<IV s 
^f77S 1 9KiJWC-?-cr)Vs#hi— ?i&gB#hi- 
— xyHt^^Vsp/Vs g<7)ffi*\ hi— CD 
^tCJ£t-CMfr$il^«*ffitcffiS-f ^ V s 0(a) 

[ 0 0 4 6 ] -e LX\ mW&A 8T'i±. VsiiVsO 
(a) J.^±T'^Ttt^tfXx-/7"S2 0T'7 7^Fm 1. 
Fm2IOCH7 htTJif^^S55 l±^a^S^ 
h i— xy h'Xte hi— XTXVK OSUnSrjf *TS -£T 
»Jigfc:-*-ft U -b v h&JItrlltf U V s #v 
s 0 ( a ) tLh-C'&nifXT-vTS 1 8t77/Fml 
£ 1 tc-fe y h JlfffU^SS 5 1 ±.<7>mjjk&lZ hi— x 
>h'^ £-£ft . £ tz . #J8P&4 8 *i h i— x> h' B$ 

S 1 9 fc |5)«(CV s«<VsO (a) &Lk?$>hirt§fr£ 
WBrt ft £ fc «fc 0 . h i—m^^Hifi h i-xy h" 
->lz&gfrt:>m U h i— HB&aw* h t-xy h' 
•>^{:li^f 77S 2t77/Fm 1 £ 1 tc-fc y h 
LTi£ft3Uj^35 l±cOfU*fSC:hi— xyH^ 
-^■ft. 

[0047] znxoiz. xmrnm-u. hi—nxtk 

KCi. *0*iS5t£ftX-hi— £0#tt$-S^(cLT. hi" 
-»*Hr>^3 2 frt><?> hi— aftSti9I<g-?(cJ:ft«ft 

SBawia*^ s iiT h i— n&&(0 h 
i^«af^«aij«BfS!»ff5r^rftoT. wmm 

*imt -f ft *?K:fcfi8tt: h i— #*i&Sii-C9t&aj# 
hi— *WflW)»riffll<liBflE5&S3efl:S*6 
dttfT'Sft. ;M-?-Tl<DftBf-r/<.#l5fa 

£ . h i— i&K-t yi3 2^oh i— ift£8Baifl#C 
«k 0 hi— ffi&K&h-t— xyK^^^Vs P / 
Vsg (X<ihi— xrx^h'-Chi— MtS&^hi— 
?i^^^ftSB?OV sp/Vsg) coffiV s 0 iztt 
LThi— tf5WtttCJ6tfc«a (a) £jD5fcL*:ffiVs 



( S ) It^S - 1 5 2 7 5 1 

1 4 

0(a) tcSHrftCfcfcJtOhi— Ji&SOhi— fig 
^iW^S.l/^®^^^S'JMJfi6f^7)^r hi— ^ 
ttC*i?*<:jMW:SJlLtv>iot. hi— m&m* 

e>mm&^<vm& h i— imz wtzzt n^m^ 
hi— mz&frt>m&&^mteLtch->— tmmi 
t nffipp&iz x ftift^ii^ h i— m&zm±'f h z. t 

[0048] h 1—mx.mz hi— 
)is-+>zmftLx hi— 2fre><r>vi— 

10 il^fflfl-^tciO hi— x>K$r>J-b-y hi-ft^OfJ 
j£»Httfcffi3-rft«S: hi— <9«rttlcfGtfcffiR 
(a) SrjQRfcL/dlVsO (a) KsB&rLT V^ftOT\ 
h i— mte&co h i— «££HSIfc:!HBrf4 C 

hi--*l3t»tchi— x>Hl9fcH«fc:W5a«iR 
^2-^-ft$-l*-ft C t A<T'^ ft . 
[0049] 

mm<rm^ tit. i^lw^. umisis 
20 or. muztihhi— <7>%mzftL>-?^ hi— x>-k 

H(cf JBrf-ft c: t J: 0 . hi— x> U -b y hft 
ft¥*>T-^ft. 

[0050] M#JR6Ett*>SHIi-Ctt. hi— *Bft»fc: 
fcV^T hi— ^#tt^WJ$n. U-fe y h^AOjftfr 

siis^iiw-rft i #-c£ ft^T\ hi— ^ttcra^ 

yi < h i— x v h'^^Bi^^MSi&ffrO^^O 
'J -t -y h£J5££fgma>oIBIK*T 3 ^ i: *«ri6fc:ir ft . 

bo iw&<»famMm 

mi] *wn<m&Bfi&mMx* x o zti&wmm 
mm<r>-wz^?i&?mx'hi> . 
[02]0i izjjkLtzwmmfmwiz&i+zmimmcD 

— §P$r^K"?-KJra512T'£> ft . 

[03101 ^L/iffifil^^ffitcfcJt-S hi— m% 
&<?>t%fct:tt^WB\WmX'$>h . 

[04i m3iz^Ltihi—immzm^t>tiz>hi— 

#-bV y ^<D^$r^-r^«0T'^> S . 

[ 0 5 1 0 1 Lfcsrau&jssatcjflt ^itft 

40 O|g^$r^-r7'D-y^0TJ>ft. 

[061 hi— cotm<7>-^x>$>h&mftiitimmffl 
iz&&t itmrntsit <r>m&zw%?z>tzih<r)&mx'h 
ft. 

[ 07 ] h 1--crmtcD~^X'fr&iM3mtmi£&f%\lz 

ft. 

[08] hi— Ol#tt<y>-OT'$)ft«*tti:^^fSJ^ 

ft. 

50 [09] 05ic*L^Is]S8^Tcy)t!)^$riaBJ^^i6<O 
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